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Several cases of bowel perforation in patients with intestinal atresia have been reported in the literature.
Gastroschisis is known to be associated with multiple intestinal perforations. We report the case of a
preterm neonate with gastroschisis who presented with bowel lesions consistent with pneumatosis
intestinalis, as well as several small bowel perforations, with no associated intestinal atresia. Rupture of
membranes 18 h before delivery may have contributed to bacterial contamination and consequent
development of bowel perforations and pneumatosis.
Published by Elsevier Inc. Open access under CC BY license.Several reports of bowel perforation in infants with gastro-
schisis have been published in the literature. The characteristic
presentation is a single perforation associated with small bowel
atresia. We report a case of numerous small bowel perforations in
a preterm infant with gastroschisis, with concomitant pneuma-
tosis intestinalis similar to that found in necrotizing enterocolitis
(NEC).1. Case report
A preterm neonate (gestational age 32 weeks, birth weight
1495 g), delivered by Cesarean section, presentedwith gastroschisis
and multiple bowel perforations not diagnosed on prenatal
ultrasound.
Themother had completed ﬁve prenatal visits, was not a smoker
and did not use any illicit drugs. All serologies were negative and
there was no history of prenatal infections, including vaginalBairro Independência, Porto
857.
r, ﬂavia@scibooks.com.br
Y license.streptococcal infection. Two doses of prenatal corticosteroids were
administered.
Therewasnoonset of labor. Cesareandeliverywasperformeddue
to signs of fetal distress and premature rupture of membranes (18 h
before delivery). The amniotic ﬂuid was stained with meconium.
Bowel perforations extended from the duodenum to the ileo-
cecal valve. Several areas of pneumatosis intestinalis with
impending perforation were also identiﬁed (Figs. 1e4).
Within the ﬁrst hours of life, surgery was performed, which con-
sisted of simple closure of several bowel perforations, small bowel
biopsies, and placement of a silo made from silicone sheets.
The patient remained in critical condition. Despite mechanical
ventilation, antibiotic therapy, and vasopressor support, he
continued to deteriorate and eventually died 48 h after birth.
Postmortem examination revealed transmural necrosis, hem-
orrhage, and acute inﬂammatory reaction in the small bowel.2. Discussion
A review of the literature yielded only one previous report of
gastroschisis and bowel perforation in the neonatal period. The
patient described in this report had intestinal atresia and developed
a single perforation of the terminal ileum while in utero [1]. Other
cases of intestinal perforation in patients with gastroschisis have
Fig. 1. Gastroschisis associated with bowel perforations. Fig. 3. Photomicrograph of a bowel biopsy from the patient, showing edema and
inﬂammatory inﬁltration (hematoxylineeosin stain, 100 magniﬁcation).
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perforation associated with intestinal atresia.
Marked changes in the fetal bowel take place around the 30th
week of pregnancy, when the protein and ferritin levels of amniotic
ﬂuid increase, as do levels of inﬂammatory markers and mono-
nuclear cells [2]. In this period, the fetal bowel becomes more
permeable to macromolecules and pathogens.
The multiple perforations and pneumatosis-like lesions
observed in our patient are suggestive of necrotizing enterocolitis
(NEC) developing shortly after delivery. NEC is characterized by a
ﬂorid inﬂammatory reaction that leads to disruption of the intes-
tinal mucosal barrier, with subsequent pathogen translocation,
inﬂammation, and tissue injury [3].
The histological hallmarks of NEC are coagulation necrosis and
inﬂammatory reaction. The early stages of NEC are characterized by
an inﬂammatory process that increases blood ﬂow to affected areas.
Bacteria cross the mucosal barrier and the byproducts of bacterial
metabolism lead to intramural gas formation (pneumatosis intes-
tinalis). As NEC progresses, so does injury to the mucosal and
submucosal layers, ﬁnally extending to all layers of the intestinal
wall (transmural involvement). The ischemic bowel wall becomes
progressively thinner and may rupture [3].
Neonates with gastroschisis are known to be susceptible to NEC.
It has been suggested that primary defect closure may increase the
risk of enterocolitis, perhaps due to increased intra-abdominalFig. 2. Bowel lesions similar to necrotizing enterocolitis-associated pneumatosis
intestinalis in a neonate with gastroschisis.pressure, which decreases splanchnic blood ﬂow to bowel loops and
consequently facilitates developmentof bowel ischemia andNEC [4].
The clinical manifestations of NEC tend to develop relatively late
in the presence of gastroschisis, as these patients are usually only
fed after several days of life. Furthermore, the course of NEC is often
comparatively benign in these patients, and surgical treatment is
generally not required [4].
Within the ﬁrst hours of extrauterine life, the neonatal gastro-
intestinal tract is exposed to bacteria, particularly those present in
the mother’s vaginal environment [5]. In this case, the history of
rupture of membranes 18 h prior to delivery may have facilitated
bacterial contamination.
However, it remains unclear whether frank invasion by patho-
genic bacteria is required for development of NEC or whether
activation of receptors exposed to bacterial endotoxins and
byproducts is sufﬁcient to trigger bowel inﬂammation and conse-
quent mucosal injury [6].3. Conclusions
In this premature infant, pre-labor bacterial exposure may have
led to the development of an NEC-like syndrome of bowel mucosal
injury, as, in addition to the intestinal immaturity inherent toFig. 4. Appearance of the intestinal villi, showing inﬂammatory inﬁltration.
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membranes may also have predisposed to bacterial contamination
of the gastrointestinal tract and this uncommonly early develop-
ment of the condition.
Although histopathological examination did not show the
coagulation necrosis characteristic of NEC, the gross appearance of
the patient’s bowel and the presence of multiple perforations were
quite consistent with necrotizing enterocolitis. The multiple per-
forations in the antimesenteric border were also suggestive of
diffuse vasospasm, which may have been associated with prema-
ture rupture of membranes.Conﬂict of interest statement
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